Materials and methods:
Unless noted otherwise, all manipulations were carried out under an inert atmosphere using standard Schlenk line techniques or m-Braun glove box. Toluene was distilled from sodium/benzophenone under argon atmosphere. Dimethyl formamide and methylene chloride were distilled on calcium-hydride. Ethanol was dried on magnesium cake and was stored on molecular sieves. Ethylene (3.5 grade) was supplied by Ms. Praxair India Pvt. Ltd, Bangalore, India. Aniline, 4-methoxy aniline, 2-methoxy aniline, 2,6-diisopropyl aniline, 2-methylpropane-2-amine, adamantan-1-amine, sodium-2-formyl benzene sulfonate were supplied by sigma-aldrich or were purchased from local suppliers. recorded on Thermo scientific Q-Exactive mass spectrometer, the column specification is Hypersil gold C18 column 150 x 4.6 mm diameter 8 µm particle size mobile phase used is 90% methanol + 10 % water + 0.1 % formic acid. Differential scanning colorimeter (DSC) was carried out on DSC Q-10 from TA instruments at a heating and cooling rate of 10 K min -1 .
MALDI-ToF-MS was performed on AB SCIEX TOF/TOF TM 5800 and Dithranol was used as a matrix. IR spectra were recorded on Bruker VERTEX 80 spectrophotometer. The samples were prepared as Nujol mull.
Crystallography details: Pd-Dim: Good quality single crystal of was selected using a Leica polarizing microscope MZ75 for the single crystal X-ray diffraction study. The diffraction data measurements were carried out using a Bruker SMART APEX CCD diffractometer with graphite-monochromatized (Mo Kα = 0.71073 Å) radiation. The X-ray generator was operated at 50 kV and 30 mA. A preliminary set of cell constants and an orientation matrix were calculated from a total of 36 frames. The optimized strategy used for data collection consisted of different sets of φ and ω scans with 0.5° steps in φ/ω. The data were collected keeping the sample-to-detector distance fixed at 5.00 cm.
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The X-ray data acquisition was monitored by using APEX2 program suite. All the data were corrected for Lorentz polarization and absorption effects using SAINT and SADABS programs integrated in APEX2 package. The structures were solved by direct methods and refined by full matrix least squares, based on F 2 , using SHELX-97. 1 Molecular diagrams were generated using Mercury programs. 2 Geometrical calculations were performed using SHELX-97 1 and PLATON.
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Crystallography details: C3: X-ray intensity data measurements of compounds SSD_C582
was carried out on a Bruker D8 VENTURE Kappa Duo PHOTON II CPAD diffractometer equipped with Incoatech multilayer mirrors optics. The intensity measurements were carried out with Mo micro-focus sealed tube diffraction source (MoK= 0.71073 Å) at 100(2) K temperature. The X-ray generator was operated at 50 kV and 1.4 mA. A preliminary set of cell constants and an orientation matrix were calculated from three sets of 36 frames. Data were collected with  scan width of 0.5° at different settings of  and 2 keeping the sample-todetector distance fixed at 5.00 cm. The X-ray data collection was monitored by APEX3
program (Bruker, 2016) . 4 All the data were corrected for Lorentzian, polarization and absorption effects using SAINT and SADABS programs (Bruker, 2016) . ShelX-97 was used for structure solution and full matrix least-squares refinement on F 2 . 1 All the hydrogen atoms were placed in a geometrically idealized position and constrained to ride on its parent atoms.
An ORTEP III 5 view of compound was drawn with 50% probability displacement ellipsoids and H atoms are shown as small spheres of arbitrary radii.
Synthesis of ligand L1-L6
2.1 Synthesis of sodium-2-((phenylimino)methyl)benzenesulfonate (L1):
In a schlenk flask sodium-2-formyl benzene sulfonate (1.00 g, 4.08 mmol) was dissolved in DMF. Molecular sieves were added to this (5-6 beads) followed by aniline (0.418 g, 4.08 mmol) to immediately observe a colour change from colourless to blue.
Reaction mixture was refluxed at 150 °C for 3 hours. After stirring for the desired time, reaction mixture was cooled and filtered to remove molecular sieves. Filtrate was concentrated under reduced pressure to obtain pale blue coloured residue. The crude product was washed separately with DCM (25 mL) and hexane (3 x 35 mL).
The residue was dried further for 3 h under reduced pressure at room temperature to yield desired product. (1.23 g, 91% 2, 152.2, 148.4, 132.4, 130.3, 129.2, 129.0, 126.8, 126.5, 125.8, 120.9 Calculated C 55.12, H 3.56, N 4.94; Found C 54.92, H 3.30, N 5. 11. 
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Synthesis of sodium-2-(((4-methoxyphenyl) imino) methyl) benzenesulfonate (L2):
In a schlenk flask sodium-2-formyl benzene sulfonate (1.00 g, 4.08 mmol) was dissolved in DMF. Molecular sieves were added to this (5-6 beads) followed by 4-methoxyaniline (0.502 g, 4.08 mmol) was added to observe immediately colour change from colourless to yellow.
Reaction mixture was refluxed at 150° C for 4 hours. After stirring for the desired time, reaction mixture was cooled and filtered to remove molecular sieves. Filtrate was concentrated under reduced pressure. to obtain yellow coloured residue. The crude product was washed separately with DCM (25 mL) and hexane (3 x In a Schlenk flask sodium-2-formyl benzene sulfonate (0.208 g, 1 mmol) was dissolved in DMF. Molecular sieves were added to this (5-6 beads). To this 2-methoxyaniline (0.136 g, 1 mmol) was added. Reaction mixture was refluxed at 150° C for 6 hours. After stirring for the desired time, reaction mixture was cooled and filtered to remove molecular sieves. Filtrate was concentrated under reduced pressure. The crude product was washed separately with DCM (25 mL) and hexane (3 x 
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Figure S13:
13 C NMR of sodium-2-(((2-methoxyphenyl) imino) methyl) benzenesulfonate (L3) (# = DMF impurity). 
2.4
Synthesis
In a schlenk flask sodium-2-formyl benzene sulfonate (0.416 g, 2 mmol) was dissolved in DMF. Molecular sieves were added to this (5-6 beads).
To this 2,6-diisopropylaniline (0.354 g, 2 mmol) was added. Reaction mixture was refluxed at 150° C for 6 hours. After stirring for the desired time, reaction mixture was cooled and filtered to remove molecular sieves. Filtrate was concentrated under reduced pressure. The crude product was washed separately with DCM (25 mL) and hexane (3 x 35 mL). Product was dried further for 3 h under reduced pressure at room temperature to yield desired L4. (0.522 g , 71%)
1 H NMR (400 MHz, In a schlenk flask sodium-2-formyl benzene sulfonate (0.416 g, 2 mmol) was dissolved in DMF. Molecular sieves were added to this (5-6 beads) 
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Figure S25: IR spectrum of sodium-2-((tert-butylimino)methyl)benzenesulfonate (L5).
Synthesis of Sodium-2-(((3s,5s,7s)-adamantan-1-yl)imino)methyl)benzenesulfonate (L6):
Sodium-2-formyl benzene sulfonate (0.208 g, 1 mmol) was taken into schlenk flask having magnetic stir bar. (3s, 5s, 7s) -adamantan-1-amine (0.151 g, 1 mmol) was added to the above flask followed by addition of 5 mL of ethanol. The reaction mixture was refluxed for 5 h under constant stirring at 78 °C. After this time the reaction mixture was allowed to cool to room temperature. At room temperature, ethanol was evaporated under reduced pressure.
The crude product was washed with hexane and dried further for 3 h under reduced pressure at room temperature. The yield of product obtained was 78 % (0.265 g). 
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Synthesis of palladium complexes:
Complexation of L3 with palladium, first attempt:
In In a schlenk flask sodium-2-(((4-methoxyphenyl)imino)methyl) benzenesulfonate L3 (0.100 159.6, 144.4, 138.1, 133.5, 130.7, 130.3, 130.1, 128.8, 128.5, 127.3, 123.8, 122.7, 122.5, 114.4, 55.7 
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Preparation of 2-(((2,6-diisopropylphenyl)imino)methyl) benzenesulfonato ligated palladium (II) complex (C2):
Sodium-2-(((2,6-diisopropylphenyl)imino)methyl)benzenesulfonate (0.177 g, 0.477 mmol) was taken in Schlenk flask having magnetic stir bar.
[(Lu)2PdMeCl] (0.209 g, 0.572 mmol) was added to the above the Schlenk flask followed by addition of 10 mL of dry DCM. The reaction mixture was stirred for 5 h at RT followed by precipitation by addition of 30 mL of hexane.
Precipitate was filtered out by using cannula filtration. The filtrate is evaporated and dried for 3 h under reduced pressure at room temperature. MHz, CDCl3) δ = 174.9 (-N=CH), 160.5, 160.3, 159.8, 146.3, 144.3, 141.7, 138.1, 138.0, 137.5, 133.6, 130.3, 130.1, 128.2, 128.0, 126.9, 124.5, 122.6, 122.5, 28.2, 27.1, 26.6, 24.2, - 2, 159.8, 145.5, 137.9, 135.0, 130.2, 129.3, 128.4, 126.4, 122.7, 122.4, 65.1 [C(CH3) Analysis: Calculated C 48.67, H 5.59, N 5.97; Found C 48.73, H 5.55, N 6 .12. (1) 1.4821(11) S(1)-C (4) 1.7886(15) N(1)-C (7) 1.2714(17)
(Pd-CH3). ESI-MS
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1.4805(19) C(6)-H(6) 0.9500 C(7)-H (7) 0.9500 C(8)-C(11) 1.515 ( (1) 33.61(9) 
Ethylene polymerization with C1-C3:
The ethylene polymerization was carried out in a 250 mL stainless steel high pressure reactor (Buechi) equipped with mechanical stirrer and heating/cooling jacket. Prior to the experiment, the reactor was heated in vacuum to 90°C for 60 minutes, cooled to room temperature and was filled with argon. Reactor was flushed with ethylene (3 times) and was charged with 100 ml of toluene under positive ethylene stream. Next, the reactor was pressurized and saturated with ethylene for 30 minutes at desired reaction temperature before it was cooled to room temperature. A catalyst solution (25 mg, 48 μmol in 5 ml DCM) was introduced into the reactor at room temperature. The reactor was then pressurized to desired ethylene pressure with stirring and appropriate temperature was reached within 1-5 minutes. After polymerization the excess ethylene was slowly vented off and the reactor was allowed to cool down to room temperature. The precipitated solid was separated and resultant solution was evaporated in vacuum to obtain waxy mass, which was further dried under reduced pressure at 50 °C for 8 hours or until constant weight obtained. Important polymerization experiments using C1-C3 are summarized in : 0.025 g (48μmol in 5 mL dichloromethane), Solvent: Toluene (100 mL), adetermined after evaporating volatiles from the reaction content and subtracting the weight of catalyst from total solid obtained. b: 2 mg of precipitated polyethylene was observed, c: 5 mg of precipitated polyethylene was observed.
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Figure S50:
1 H NMR spectrum of a low molecular weight polyethylene fraction produced in run 4, table S5 (in CDCl3). 
